Meteorological measurements were made before, during and after the Shaaban 29 th , 1426H [October 3, 2005] partial (60%) solar eclipse over the Hada Al-Sham area, Makkah, Saudi Arabia. From the available data radiative changes were found clearly (depletion) due to the solar eclipse and other meteorological parameters such as temperature and humidity. It was a marked change in humidity with relative humidity increasing 10% and temperature falling 1°C, 27min after partiality. The energy balance components were computed to determine how the surface layer responded to changes in the ground heat flux and other components.
Introduction
reported that solar eclipse, although astronomical events, provides unique opportunities for studying atmospheric phenomena when incoming solar radiation is sharply turned off and on during these events.
Fluctuations in the ionosphere and changes in total ozone have been documented during solar eclipse (Colton, 1947; Mims, 1992) . Antonia et al. (1979) examined surface layer velocity and temperature fluctuations during the solar eclipse of 80% totality to determine how the surface layer responded to changes in the ground heat flux. Stewart and Rouse (1974) reported marked changes in latent and sensible heat fluxes, with air temperature falling 10°C at an Arctic site during the July 10 1972 eclipse with 90% totality. Eaton et al. (1997) added that boundary layer measurements were made, during and after the May 10, 1994 partial (94%) solar eclipse over a desert at white sands, New Mexico, U.S.A.
They used a large number of sensors to measure mean values of turbulent energies. They stated that the eclipse event permitted them to measure, examine and document the effect on the atmospheric boundary layer of a sudden cut-off and subsequent turn-off of the sun s radiant energy. At a peak of eclipse that occurred for 3 hours, all of the heat exchange parameters were affected and the turbulent processes were diminished. The aim of the present paper is to understand how the eclipse effects on the air layer near the surface over Makkah Region. The results of Eaton et al. (1997) shown in Fig.1 represent the incoming solar radiation measured on both eclipsed day (May, 10 1994) and on August, 23 1994. The August 23 values adjusted to match the same solar angles as the May 10 data. Both days had clear sky conditions in the morning hours with afternoon cloud formation. Anderson (1999) reported that, on August 11, 1999 there was a total eclipse in some parts of southern Britain. At Llansadwrn on Anglesey the eclipse was partial (91%). Observations showed a 98% fall in solar radiation and a fall in temperature, measured by shielded thermometers within a Stevenson screen, of 2.1°C, 25 min after maximum partiality. Relative humidity, also measured in the screen, increased from 76% at 0900 GMT to 90%, 15 mins after maximum partiality. An unshielded temperature probe exposed at 2.4 m and the grass minimum thermometer at 2 cm above grass registered falls of 4.2°C and 7.5°C respectively, only 5 mins after maximum partiality. The temperature of the soil in a bare plot at a depth of 5 cm fell 0.3°C after 30 min. At this, and some other depths, the normal daily rise in temperature was depressed. Dispersion of cumulus clouds took place during the event and reformed again afterwards. The eclipse of the sun is a rare event that gives an opportunity, for weather enthusiasts, to make observations of some unusual effects at their station. The eclipse of June 29, 1927 gave people in North Wales and northern England the chance to view its totality, but the event was spoiled by cloudy skies.
We will select some explanations derived from www.llansadwrnwx.co.uk/eclipse Solar radiation Anderson (1999) explained that solar radiation levels ( Fig. 3) were near normal, for that time of the year at 0900 GMT, but soon after began to decline as the sun was eclipsed. The minor fluctuations were probably due to varying amounts and thickness of clouds described above. The minimum of 2% of the unobscured reading at 1200 GMT was recorded at the point of maximum partiality at 1015
GMT. The quality of light was noticeably changed, near maximum partiality, to a bluish white colour. Shadows of fine leaved plants appeared sharper but no other effects were seen. Radiation had returned to 90% of normal by 1130 GMT, just past last contact, the sun being obscured by thin reforming cloud.
The partial solar eclipse observed at Llansadwrn reduced radiation to an extent that temperatures measured near the ground with standard instruments were reduced. The fall in screen temperature (2.1°C), 25 min after maximum partiality, was within the range (3.6-2.0°C) previously reported for total eclipses around the world (Anderson 1999) . The 2 unshielded thermometers at 2 cm and 2.4 m over grass showed larger but different falls (7.5°C and 4.2°C respectively). As the eclipse proceeded the difference between these thermometers became less; the minima were only 0.2°C different 5 min after maximum partiality. These reduced temperatures were reflected in the comments of observers, in summer clothing, who said they felt colder.
The Event
Hourly data measurements of radiation budget (net short wave, net radiation, downward short wave, air temperature and humidity are observed at the Hada Al-Sham area. These observed data are taken from the Meteorology department, King Abdul Aziz University. Eaton et al. (1997) presented in figure 2, soil surface and air temperatures (20m above ground level) measured on May, 10 1994. These measurements showed that near-surface air was stable, from the surface to 20m above the ground for 45min centred on the time of maximum eclipse. Air temperature at the 4m level decreased about 3°C during the eclipse while soil surface temperatures decreased about 7°C when compared to non-eclipse conditions. Two days measurements of short wave incoming solar radiation in the Hada Al-Sham area, Makkah ( Fig. 9 6 ).
time of the year at 1200 hours, soon after began to decline as the sun was eclipsed. In the western region and especially in Makkah many people witnessed a ring or partial (60%) solar eclipse. It attained its maximum partiality at 1345 hours. At 1500 hours the sun s disc returned to its normal condition, this means that the event lasted for 3 hours Anderson (1999) also referred to the temperature in the screen at 0900 GMT was 16.2°C raised to 16.6°C at 0915 GMT (Fig. 4) . Thereafter the temperature declined to 14.5°C, the fall in screen temperature (2.1°C), 25 min after 0915
GMT at 1040 GMT [maximum partiality]. Relative humidity increased from 76% at 0900 GMT to 90% at 1030 GMT, 15 min after maximum partiality.
Results and discussion

Temperature and Humidity
It was noticed on Shaaban 29, 1426H [October 3, 2005] from the data during the eclipse (1200-1500 L.T.) that the air temperature in the shield was dropped about 1°C and humidity increased 10% due to the eclipse (Fig 5 and Fig.6 and Fig. 9 ). After 1500 hours the solar disc started to illuminate and turned on (Fig 5   and 6 ). On the next day, Ramadan 1, the situation was different and normal (Fig.   8 ). The humidity started to increase after 1600 L.T. while it was increased earlier during the eclipse. . . This change in humidity during the eclipse was most probably because the humidity is more sensitive than air temperature. We were lucky on the day of eclipse when the wind was not so strong, it never exceeded 5m 1 s (Fig. 7) .
Otherwise we could not see this difference in humidity and temperature because the wind might remove the effect of humidity and temperature by taking them away.
The solar eclipse depressed the air temperature by ~1°C and associated rise in humidity as mentioned above can be attributed to decreased mixing as lower boundary layer became decoupled, during the eclipse the light decreased [this situation also agreeable with observational reports (Hanna, 2000) ]. Hanna (2000), concluded that reports from all over the U.K. showed quite convincingly in surface air temperature of typically 1-3°C at screen height. As the boundary (surface) layer temporarily became decoupled from the higher atmosphere, the effective decline in surface air temperature would be expected to have often been greater than suggested, because the eclipse occurred at the time of the day when the temperature were evidently rising most steeply and convection or mixing was strong.
Net Radiation Portioning
Because of the lack of data of different energy balance portioning in the field area (Hada Al-Sham) which is located in the western side of Makkah and 25km far. In order to compute the radiation energy balance components, it was necessary to estimate values of some unknown coefficients that were not measured directly in Hada Al-Sham. Net radiation, net short and long wave and ground flux were estimated using some coefficients and formulae according to Holtslag and Van Ulden (1983) . They presented the following formulae for calculating the net radiation portioning in the Hada Al-Sham region:
where a r , the surface reflectivity was used to be 0.26 for short grass (Oke, 1978) . Air temperature and incoming solar radiation (K ) were available and used in the above calculations. The incoming long wave radiation was computed using an empirical formula c T c L + = 6 1 2 As mentioned above , in the absence of cloud cover, the incoming long wave radiation can be written as;
where c in was taken to be 0.12 and 1 c =5.31 13 10 -
is an empirical constant (Holtslang and Van Ulden ,1983) .
Daytime values for different energy balance portioning in the Hada Al-Sham region is seen in Fig. 10 after applying Eq.1. At the peak of eclipse, occurring for about 3 hours, all of the net radiation components and the ground heat exchange were affected. It is noted that for land surface the ground heat flux (G.H.F.) in Fig. 10 is mostly small compared with net radiation n Q during daytime. So, G.H.F. was deleted from the Fig. 10 (see Fig. 11 ). Figure 11 shows that there was a sharp decline in most of the radiation balance portioning and short wave radiation [356 2 -Wm ( Fig. 11 and Fig. 12) 
. Figure 12 shows the short wave radiation on both clear sky days Shaaban 29 1426H and Ramadan 1 1426H.
Conclusion
Meteorological measurements were made before, during and after the Shaaban 29, 1426H partial (60%) solar eclipse over the Hada Al-Sham area, Makkah.
After completing the partiality of eclipse after 45 minutes from the beginning of the eclipse, temperature was not affected very much: only about 1°C falling while the humidity was increased sharply and attained to ~ 10% additional.
These changes in meteorological parameters and in the radiation balance components and also in the ground heat flux determine that even partial solar eclipse do affect and how the surface layer responds to these changes. Fig. 12 . The incoming short wave radiation K on both clear sky days Shaaban 29 th , 1426H (dotted line) and Ramadan 1 st , 1426H (smooth line). Eaton et al. (1997) considered that the event of eclipse permitted a rare opportunity to measure, examine, and document the effects on the atmospheric boundary layer of a sudden cut-off and subsequent turn-on of the sun s radiant energy.
We look forward to examine at any time the above mentioned meteorological data in the air layer near the surface, whenever the next event of solar eclipse will occur. We expect that the air temperature will fall more than 1°C and the humidity also should be increased up to 20% as Perkins (2000) 
